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Report of the 


Rayon Crepe Research 


V. The Determination of the Effects of Variations 
in the Manufacture of Rayon Crepe Dress Fabrics 


INTRODUCTION 
HE objective of this part of the Rayon Crepe 
Research was to determine the effects of variations 
and relative importance of different variations in 
the individual operations in the manufacture of rayon crepe 


dress fabrics. 





SUMMARY 
the 
and details of each group it should be 


In connection with summary 
borne in mind that the variations in 
each factor studied were carried sub- 
stantially above and below good com- 
mercial practice. The purpose of this 
was to determine the variations nec- 
essary to produce noticeable changes 
in the pebble of the finished fabric. 

The were 
drawn from the results of the inves- 
tigation of the effects of variations in 
each individual operation : 

Group A—Variations in the Total 
Quantity of Ingredients in the 
Filling Soaking Bath 

When the total quantities of the 


following conclusions 


fabric. 


substitution of 


The Rayon Crepe Research was 
conducted jointly by the Throwsters 
Research Institute, Inc. and the A.A.T. 
C.C. The financing of the program 
was made possible through a grant 
from the Textile Foundation to the 
A.A.T.C.C, and this grant was matched 
by contributions raised by the Throw- 
sters Research Institute, Inc. from the 
industry and generous donations from 
their own treasury. W. F, Macia was 
the Research Fellow. 


Parts I, II and III appeared in the 


November 1, 1937, Quarterly Research 


Number. Part IV appeared in the 
January 10, 1938 Number, Part VI in 
the April 3, 1939 Number and Part V 
is presented herein. 

The work in each part of this pro- 
gram is so closely related that the 
reader is cautioned against drawing 
conclusions wholly on the basis of the 
results of the individual parts. The 
Rayon Crepe Research Commitee will 
correlate all of the data and publish 


in elevation and hecome irregular in appearance. 
formula is never used in commercial practice. 


The use of only dextrine as a filling size caused 
the pebble of the finished fabric to increase tremendously 


Such a 
Upon the 


5 per cent of gelatin for dextrine the 


pebble was decreased 
and became more regular and uni- 


form and 


substantially 
upon substituting 
gelatin for dextrine the pebble was 
proportionately decreased. Refer to 
Plate C for photographs of the fabrics 
made in this group. 


more 


Group D—Variations in the Quan- 
tity of Oil Used in the Filling 
Soaking Bath 


The pebble of the finished fabric 
was appreciably influenced by the 
amount of oil used in the filling soak- 
ing bath. 

Upon increasing the quantity of 
oil in the filling soaking bath the peb- 
ble elevation increased and upon de- 
creasing the quantity of oil the pebble 





ingredients used in the filling soaking 
bath were varied the pebble of the fin- 
The dif- 
ferences in pebble resulting from varying the quantity 
of ingredients in the filling soaking bath were not ex- 


ished fabric was changed. 


treme but they showed that by increasing the quantity of 
ingredients the pebble decreased in elevation and when 
the quantity of ingredients was decreased the pebble in- 
creased in elevation. Refer to Plate A for photographs 
of the fabric made in this group. 


Group B—Variations in the Jelly Strength of the 
Gelatin Used in the Filling Soaking Bath 
The pebble of the finished fabric was affected very little 
by variations in the jelly strength and viscosity of the gela- 
tin used in the filling soaking bath. Refer to Plate B for 
photographs of the fabric made in this group. 


Group C—Variations in the Ratio of Gelatin to Dex- 
trine in the Filling Soaking Bath 


The ratio of gelatin to dextrine in the filling soaking 
bath had a major influence upon the pebble of the finished 
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their conclusions in the final issue. 





decreased. Refer to Plate D for pho- 
tographs of the fabric made in this 
group. 


Group E—Variations in the Ratio of Sulfonated Oil 
to Cocoanut Oil in the Filling Soaking Bath 


The composition of the oil used in the filling soaking 
bath had a decided influence upon the pebble of the finished 
fabric. When the oil used contained more sulfonated olive 
oil than so-called raw cocoanut oil the pebble elevation of 
the finished fabric increased and when the oil contained 
more raw cocoanut than sulfonated olive oil the pebble 
decreased in elevation. The increased use of raw coccanut 
oil also caused the fabric to dye darker. 


Group F—Variations in the pH of the Filling Soaking 
Bath 


The pH of the filling soaking bath had an influence upon 
the pebble of the finished fabric. Acid baths increased 
the pebble and slightly alkaline baths also increased the 
pebble. The lowest pebble was obtained from the filling 


i | ae 
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that was soaked in the neutral or nearly neutral baths. J 
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Refer to Plate F for photographs of the fabrics made in 
this group. 
Group G—Variations in the Filling Skein Extraction 
After Soaking 

Variations in skein extraction had no effect upon the 
pebble of the finished fabric. When the quantity of 
ingredients in the soaking bath was increased and the 
extraction increased the pebble decreased slightly, and 
when the quantity of ingredients were decreased and the 
extraction time decreased the pebble increased slightly 
indicating that direct changes in the quantity of ingredients 
had more effect upon the pebble than variations in only 
extraction. 

Nore :—Although the variations in extraction in this 
work produced no changes in pebble it is recommended 
that the extraction time be uniformly maintained in 
commercial practice. 


Group H—Variations in Filling Skein Drying After 
Soaking 

Variations in the drying of the skeins of filling yarn 
after soaking had little effect upon the pebble of the 
finished fabric. The yarn dried at high temperature dyed 
lighter than the yarn dried at low temperature. Refer to 
Plate H for photographs of the fabric made in this group. 
Group I—Variation in the Tension Used on the Warp 
and Filling Yarn in Throwing and Weaving Plants 

The range of variations in tension found to exist in 
better controlled throwing and weaving plants was found 
to have no appreciable effect upon the pebble of the fin- 
ished fabric. Refer to Plate I for photographs of the 
fabric made in this group. 
Group J—Variations in Twist Setting or Steaming 

The length of steaming time had no effect upon the 
pebble of the finished fabric. Extreme variations in the 
temperature and relative humidity of the steaming oven 
influenced the pebble of the finished fabric and as in skein 
drying the yarn steamed at high temperatures dyed lighter 
Refer to Plate J 
for photographs of the fabrics made in this group. 


than yarn steamed at low temperatures. 


Group K—Variations in Cop Steaming or Conditioning 
Cop steaming or variations in this process had no effect 
upon the pebble of the finished fabric. Refer to Plate K 
for photographs of the fabric made in this group. 
Group L—Variations in Warp Sizing 
Variations in the nature of the warp sizing had some 
influence upon the pebble of the finished fabric. Hard 
warp sizing resulted in a slightly higher pebble than the 
medium and soft warp sizing. 





SCOPE 
This investigation was devoted to creating intentionally 
variations in the individual operations in the manufacture 
of rayon crepe dress fabrics, then processing yarns and 
fabrics under the conditions created to find the influence 


of these variations upon the finished fabric. In this con- 
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nection approximately 2,000 yards of fabric were woven. 
dyed and finished. Since the filling yarn exerts the major 
influence upon the type of crepe produced in the finished 
fabric, most of the work in this investigation was confined 
to the processing of filling yarns, although a few of the 
major warp factors were also investigated. 

The work included an investigation of the effects of 
the following : 
Group A: Variations in the total quantity of ingredients 
soaking bath. 
Variations in the jelly strength of the gelatin 
used in the filling soaking bath. 


in the filling 
Group B: 


Group C: Variations in the ratio of gelatin to dextrine in 
the filling soaking bath. 

Group D: Variations in the quantity of oil in the filling 
soaking bath. 

Group E: Variations in the ratio of sulfonated olive oil to 
cocoanut oil in the filling soaking bath. 

Group F: Variations in the pH of the filling soaking bath. 

Group G: Variations in the extraction of the filling skeins 
after soaking. 

Group H: Variations in filling skein drying after soaking. 

Group I: Variations in the tension used on the warp and 
filling yarns in throwing and weaving plants. 

Group J: Variations in twist setting or steaming. 

Group K: Cop steaming or conditioning. 

Group L: Variations in the warp sizing. 


Equipment and Formulae Used 

The plants in which the work was done were selected by 
the Committee because (1) they were representative of the 
industry and (2) they were able to furnish the exacting 
control necessary for this type of research and they were 
representative of good practice in the industry. 

The methods of processing and formulae used in this 
investigation were not the standard practices of the plants 
in which the work was done but were selected or approved 
by the Committee. 

The base formulae used were selected by the Committee 
after numerous inquiries into commercial formulae. They 
contained the ingredients and approximate proportions 
generally used commercially. 

The choice by the Commtitee, however, is not intended 
to be a recommendation of the formulae or ingredients. 
Control Instruments 
The instruments used in controlling and recording the 
conditions under which the yarns and fabrics in this in- 
vestigation were processed were the same ones used in the 
surveys of the numerous throwing and weaving plants 
‘Part No. 1 in this report), and in the manufacture of 
500 yards of fabric in Part No. 4. 
made on the instruments to verify their accuracy. 


Periodic checks were 


Yarns and Fabric 
The great amount of detail involved in this investigation 
precluded the possibility of experimenting with more than 
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one type of warp yarn, one type of filling yarn and one 
fabric construction. The warp yarn used was from one 
lot and shipment and the filling yarn was from one lot 
and shipment, each drawn at random from the regular 
production of the respective companies who donated the 
yarn for this research. 

The filling yarn was tested thoroughly to determine 
the degree with which it conformed to other commercial 
deliveries of similar yarns in uniformity (Part No. 6). 
Five hundred yards of finished fabric were previously made 
from the warp and filling yarns to determine the extent 
of variations in pebble to be expected in the finished cloth 
when manufactured by the base methods adopted for this 
research (Part No. 4). 

The filling yarn was divided into several units and from 
For in- 
stance there were five units processed in Group A and 


three to nine units were processed in one group. 


three units in Group B, ete. 

For comparative purposes a standard or reference con- 
trol unit was processed along with the specially treated 
units in each group. By following this procedure the 
standard or reference control unit was subjected to the 
same general conditions and uncontrollable influences as 
the other unjts in the group. For descriptive purposes 
these units will be called “control units” in this report. 

The same warp yarn was used in all of the groups. The 
warps were all made from the same cones so that all of 


the fabric contained the same warp ends. The fabric 
selected and made was a type particularly susceptible to 
variations in pebble elevation and filling bandiness. The 


was as follows: 


Warp Yarn 


construction 


Filling Yarn 


BE sie iternarnwws Acetate Rayon Viscose Rayon 
PMStOP -...0.00.00 408% Dull Semi-Dull 
JS I eee? 150 200 

Pramettts ...6..0.0% 60 75 

| 0 eee my 50 


Ends per inch...... Warp 96 


Reed width, 47”.... 
Weave—Plain, alternating 4 picks of “S” 
“Z” twist. 


Filling 48 
and 4 picks of 


Standard Procedures 


Many of the units and groups in this investigation were 
processed in an identical manner in several of the opera- 
tions. For instance, all of the groups in which only the 
filling yarns were soaked differently, were processed alike 
in all of the subsequent operations and as many groups 
as possible were processed at the same time and under 
the same conditions. 

The methods used in processing “Group A” will be 
described in detail but in describing the methods used in 
the subsequent groups any similarity in processes and 
equipment will be referred to “Group A.” 

In the groups where changes were made in equipment or 
methods, or variations created, the equipment and methods 
used will be fully described. 
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Preparation of the Warp Yarn 
Since the same method was used in preparing all the 
warps in this research, except those used in Group L, 
the method used will be described in detail here and will 
not be repeated in the description of the methods of the 
individual groups. The method used in preparing the 
warps, used in all the groups in this part except Group L, 
was as follows: 
Warping 
The warp yarn was received at the weaving plant on 
two pound cones. A warp was made directly from. the 
cones on a Sipp-Eastwood horizontal automatic cone creel 
warper which was operated at 200 yards per minute. The 
warp consisted of 19 sections totaling 4740 ends and was 
1300 yards long. 
Slashing 


The warp was sized on a Johnson rayon slasher. The 


details of this operation were as follows: 
Number of drying cylinders...... 5 

Cylinder No. 1 was covered with cloth while the others 

were bare. 

70 inches 
Ist—150° F. 
2nd, 3rd, 4th—170° F. 
5th—140° F. 
18 to 20 yds. per min. 
3 per cent 


Circumference of drying cylinders 


Temperature of drying cylinders. . 


Running speed of warp 

ee eee 
Warp Sise Formula 

The warp size formula used was as follows: 

1600 Ibs. of 

64 Ibs. of 

15 Ibs. of 

1 Ib. of 

The characteristics of the gelatin were as follows: 

Jell-Strength—396 

The viscosity and jell-strength were determined in ac- 

the the National 

Association of Glue Manufacturers, Inc. The jelly tests 


water 
gelatin 
(oil) 


stearic acid 


softener 


Viscosity—127 


cordance with standard methods of 


were made at a 7-1 concentration; i.e., on the glue basis. 


The softener or oil was a mixture of cocoanut and 
sulfonated olive oils conforming to the following analysis: 
A ULN SDS) ee a eae eee 15% 
MEER ee ree one 40 
Feee Patty Acid: .........0.%. 7-8 
Re Siete teils Sahitya eae ae 4.5% 

OND: os k's Sh deh oe cceeen Nil 


It gave a stable light opalescent emulsion in water. 
Preparation of Warp Size 
The gelatin was steeped in cold water for four hours, 
then warmed gradually to 140° F. and stirred gently until 
it was completely dissolved. 
mixed with the oil then added to the gelatin solution. 


The stearic acid was melted, 
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This solution was poured into the slasher and the same 
solution was used for replenishing. 
Warp Characteristics 
The sized warp had good cohesion, was of medium soft- 
ness, flexible and wove excellently. 


Weaving 
Except in Group “I” the same method was used in weav- 
ing all the groups in this part. The details of this operation 
were as follows for all the groups except Group “I.” 
Approximately 20 yards of continuous fabric were woven 
from each unit of filling yarn and one of the research 
warps. Cops of the various filling units were also 
alternated in the fabric to bring the units next to each 
other so that after dyeing and finishing any differences 
To eliminate 


the necessity of stopping the loom at shuttle changes 


from unit to unit could be easily noticed. 


thereby preventing the possibility of stop marks at these 
points, the alternating of the units was accomplished by 
placing two full shuttles of one unit in the boxes and two 
full shuttles of the second unit in the magazine of the loom. 
When the shuttles weaving in the loom were empty they 
were automatically changed. Since it was essential that 
hoth shuttles be changed almost simultaneously the loom 
had to be given constant attention so that in the event one 
cop became empty before the other both shuttles would 
be ejected at the same time. This was done by lowering 
both automatic shuttle selectors at the same time when 
Where several 
different units were being alternated, as this group, the 


ths weaving shuttles were almost empty. 


magazine was replenished with the desired units. 
The weaving specifications used were as follows: 


Make of loom Crompton & Knowles 


WN 6 dca Rds EE SSeS 2x1 automatic, shuttle change 
Running speed ......... . 140 picks per minute 
Number of harnesses used. 6 

Type of let-off motion.... rope 

Ends per dent in reed..... 3 

Ends per heddle eye...... l 


1-6-4-2-5-3 
47 inches 


Draw 


Spread of yarn in reed.... 


Average warp tension as 
s 


recorded by Crompton & 





Knowles warp tension 

UE eiteick cg Badong eh 50 ends read 50 to 60 
Atmospheric conditions. ... Temperature—85° F. 

PRINED. wocccwanaend Relative Humidity—54.0‘; 


Dyeing and Finishing 

All of the pieces in Part No. 5 were dyed and finished 
in the same manner by methods which conformed closely 
to general trade practices. The pieces contained several 
groups, therefore, all of the groups and units in this 
investigation were dyed and finished in an identical manner. 
None of the fabric in this part was embossed. 

The detail methods used in dyeing and finishing the 


ition. ' pieces were as follows: 


<TER 
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Marking and Beaming 
The pieces were carefully marked for identification with 
indelible pigment, were sewed together and beamed into 


continuous lengths of about 300 yards each. 
Boil-O ff 

The scouring was done on a continuous boil-off machine 
consisting of two separate units. The first unit consisted 
30 feet long, 6 feet 
wide and 6 feet deep in which the bath was maintained at a 
temperature of 180° F. The purpose of the first unit was 
to shrink the fabric in flat form. 


of a rectangular tank approximately 


It was equipped so that 
the fabric was passed through with a minimum of tension 
in either warp or filling-wise direction. The cloth was 
fed into the bath from above at one end and was drawn off 
at the other. The only tension used was that necessary 
to draw the fabric through the hath and lift it out of the 
tank. At no time was the fabric allowed to sink to the 
The 


fabric was drawn off the first unit still in flat form, then 


hottom of the tank or accumulate at any one point. 


converted through eyes into rope form and fed into the 
unit. The 


compartments 


second of several in 
the 
The first 


cent 


second unit consisted 


dividual through which fabric was 


continuously passed in rope form. individual 


compartments contained a 0.5 per soap solution, 


whereas the last units were used entirely as rinses. Upon 
completing the cycle the fabric was fed from the machine 
The 


minutes. 


on toa table. goods were in the boil-off machine for 
a total of 25 

The pieces were individually segregated and examined 
to determine whether any further processing might be 
necessary to assure complete removal of tint and manu 
facturing dirt. These pieces required no further process- 
ing. 

Dyeing 

The pieces were dyed in an ordinary beck in rope form. 
They were entered into a cold bath consisting of water, 
circulated a few minutes to insure complete wetting out 
then the following dyes and assistants were introduced : 


For Dyeing the Acetate Rayon 


0.05% Setaeyl Direct Blue G (41% ) 
0.02% Calconese Yellow GC 

0.03% Calconese Red Violet R Double 
0.02% <Artisil Red SY 


For Dyeing the Viscose Rayon 
0.10% 
0.04% 


For exhausting and assisting 0.10 per cent of Glauber’s 


Direct Pure Blue RC 
srilliant Benzo Violet B 

salt and 0.02 per cent of Naccanol were used in the bath. 
All of the percentages were calculated on the weight of 
the fabric. 

The temperature was gradually raised up to the boil and 
the pieces were circulated for four hours to insure complete 
penetration of the dye. After this period the dye bath was 
flooded off and the goods rinsed first in warm water then 
in cold water for one-half hour. 


After the application of a 
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finishing solution in the last rinse the pieces were removed 
from the box and sent for extraction. 
Extracting 

The goods were extracted until the bulk of the water 

was removed. 
Drying 

The pieces were dried on the standard dye-house loop or 
slack type drier the goods being continuously carried 
through the dryers in festoon form. 

« Re-Beaming 

The pieces were sewn together again, spread out and 
wound into rolls of about 200 yards in length in prepara- 
tion for the tentering process. 

Tentering 

The goods were tentered on a tentering frame equipped 
with wet steam jets which released wet steam upon fabric 
at the entering end of the frame. 
over hot steam coils which dried them while being spread 
to 39” width. 
into the individual pieces, re-rolled and examined. 

Method of Pebble Evaluation 

The units of finished fabric in each group were care- 
fully examined, compared with each other and the char- 
acter and elevation of pebble evaluated. 

There are several arbitrary methods of measuring pebble 


The goods were passed 


After tentering they were finally segregated 


elevation which are satisfactory for laboratory evaluations 
but in actual commercial practice the character and eleva- 
tion is visually evaluated. The grading of the pebble eleva- 
tion in this investigation was done visually and in accord- 
The 
pebble of each unit was classified, then each unit was pho- 
tographed. The photographs are shown in this report. 

In each group the control unit was used as a basis for 
By this method 
the trend or direction produced by the changes in processes 


ance with the methods used in commercial practice. 


judging the other units in the group. 


could be followed. 


GROUP A 
THE EFFECTS OF VARIATIONS IN THE 
TOTAL QUANTITY OF INGREDIENTS IN THE 
FILLING SOAKING BATH 

To determine the effects of variations in the total 
quantity of ingredients in the filling soaking bath, five 
units of filling yarn were soaked, thrown, woven into 
fabric, dyed and finished. The individual units were 
soaked in separate baths having different quantities of the 
same ingredients and then were processed in exactly the 
same manner in all of the subsequent operations. 

The units were identified as follows: 
Unit No. 

1—Control unit 


2—Filling soaking bath ingredients reduced 30% 
3—Filling soaking bath ingredients reduced 60% 
4—Filling soaking bath ingredients increased 30% 
5—Filling soaking bath ingredients increased 60% 


Preparation of the Filling Yarn 
The filling yarn was received from the rayon manufac- 
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turer in skein form packed in the usual 10 pound bundles, 
there being equal amounts of “S” and “Z” 


yarn. 


initial twist toll 


f 

i; 

} 
Five units were prepared for this group, each vis the 
sisting of equal parts of “S” twist and “Z” twist yarn, gele 
The five units were soaked by the standing bath or tub} ‘@™” 
method in ten separate baths, the “S” and “Z” heal 
each unit being treated the same. 


twist in 
solu 


a : : ssh The 
Che baths contained the following ingredients and _ pro- 


portions : _ 
Unit No. 1 2 3 4 5 - 
Oo ee 1.25 lbs .87 Ibs Stlbs. 1.62 lbs. 2.0 Ibs, ther 
Dextitne <..... 1.25 87 a 1.62 2.0 tem 
18 12.6 72 23.4 28.8 dus 
Soft water was added to bring the total volume of each ‘| 
bath to 55 gallons. hatl 
The proportions were based on 110 pounds of yarn. allo 
Although the quantity was different the same ingredients uni 
were used to soak all of these units. Their characteristics} wra 


were as follows: 
Gelatin: if 


Jell-Strength—372 Viscosity—132 pH—5.8 trac 
The viscosity and jelly strength was determined in ac-} |" 
cordance with the standard methods of the National {°° 
Association of Glue Manufacturers, Inc. The jelly tests difi 
were made at a 7-1 concentration; i.e., on the glue basis. bi 
The pH determinations were made on the test samples | 


after the jelly test had been made by remelting and deter-} by 
mining the pH of the solution at 60° C. by a colormetric ; 
method with a La Motte roulette comparator using brom f Un 
thymol blue and chlor phenol red. 
Dextrine: 
Manufactured from Tapioca Starch 
Color—Light Canary 
Solubility—99% plus 





Specific Rotation (25° C.)—164 Un 
Dextrine by Polarization (25° C.)—87.5% 
Dextrose 2.07 % Un 
Ash 0.10% 
Oil: 
The oil was a mixture of cocoanut and sulfonated olive f an 
oils conforming to the following analysis: 
ne een ee 15% IS | 
DUNE DAR Ava i nc eens Dae 4% Ur 
Pee Fatty Ae. 2... 6s ss 7-8 we 
Ee ee eee 4.5% pre 
Uneapomifiable ......... 200.005 Nil the 
It gave a stable light opalescent emulsion in water. 
Filling Soaking Procedure ™ 
The same procedure was used in prepariiig au ot the i 
baths in which the units in this group were soaked. Two 
baths were used to soak each unit, one for “S” twist yarn 
and one for “Z” twist yarn. In each unit the baths usedf} “Y 
for the “S” twist yarn contained exactly the same in- the 
gredients and proportions as the one used for the “Z”) ™ 
twist yarn. fre 
AMERICAN DYESTUFF REPORTER} “! 


ndles¢ 


twist 
1 con- 
yarn, 
r tub 
ist in 


| pro- 


> | 
2.0 Ibs, 
2.0 
8.8 
[ each 


mn. 
dients 
ristics 


-5.8 


in ac- 
tional 
tests 
basis. 
imples 
deter- 
metric 
brom ' 


l olive 


ot the} 


Two 


st yarn} 


s usedg} “Ven at the same time and allowed to remain in the oven 


me in- 


re “Ee 


JRTER 














The procedure used in preparing the baths was as 
The baths were started by running water into 
The 
gelatin and dextrine was then steeped in a separate con- 


os 5 
folle WS. 


the tubs until about half the volume was reached. 


tainer for a few minutes in cold water, gently stirred, then 
heated to 140° F. and stirred until: fully dissolved. The 
solution was then poured through a filter into the baths. 
The oil was then poured through the filter into the baths 
and the tint which had been previously dissolved in water 
was filtered and added to the baths. 
added total 
temperature was raised to 125° F. 


Sufficient water was 
The 
and the baths were 
thoroughly stirred with an electric propeller stirrer. 


then until the volume was _ reached. 


The rolls of skeins were opened and submerged in the 


baths for thirty minutes. They were then removed, 


allowed to drain three minutes and extracted. Since the 
units consisted of small quantities the skeins were not 
wrapped for soaking. 
Extraction 

Each unit was wrapped in coarse mesh bags and ex- 
tracted individually but they were all extracted the same 
length of time. Although the best possible control was 
exercised over this operation, there were some slight 
differences from unit to unit and between the “S” and “Z” 
twist yarns within the units. 

The 


by the fe lowing 


extracted weights exceeded the original weights 
amounts : 


Gain over the original weights 


Unit No. 1—*S” Twist Yarn.......... 88.0% 
“Pe AWARE FOR 6-3 S50 88.0% 
Unit No: 2—“S” Twist Variis...... 2.45. 85.0% 
“7, WAGE VANS soa 5 ess 88.0% 
Unit No..3—“S” Twist Yarn... ..03.. 85.0% 
a ges 9 a 85.0% 
Unit No. 4—*"S” ‘Twist Yarn... ....... 97 0% 
eS bn a ee 97.0% 
Umt No. 5—"S" Pwist Vari... 85.0% 
Se DASE CAEN bose ars see 91.0% 


The extracted skeins were gently shaken out manually 
and were hung on the poles of the drier trucks. 

Note: The difficulty in controlling the extraction process 
“S” to “Z” twist. In 
Unit No. 5 there was a difference of 6.0 per cent in 
weights in spite of the fact that both “S” and “Z” had 


precisely the same original weights and were extracted at 


is indicated by the variations from 


the same time. 

These differences had no effect upon the pebble of the 
finished fabric. See Group G for the results of an investi- 
gation of differences in extraction time. 

Drying 


All of the units in this group were placed in the drying 


the same length of time. The temperature of the oven was 
maintained at 150° F. + 5° F. 


remain in the oven for about three hours or until it con- 


The yarn was allowed to 
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tained 5.4 per cent moisture. Upon its removal from the 
oven the yarn was placed in the humidified winding room 
for 48 hours before it was wound to give it an opportunity 
to come to equilibrium with the atmosphere in which it 
was wound. 
Winding 

The five units of yarn in this group were wound on the 
same machines at the same the 
The method used in winding was as follows: 
*Atwood 
*Atwood wire, adjustable 


hub 


12 ounces 


time and under same 


conditions. 
Make of 
Make of 


WUMIENE.. c cale saa 


Weight on swift axles...... 


1914 inches 


Length of yarn under strain. 
Linear running speed of yarn 
(Yards per minute)...... 100 


Maximum—175 


Minimum 

Atmospheric conditions 
(OPRTRRO): 665s taGicecwda Temperature—80° F. 

Relative humidity—55.0% 


Tension or Strain on the Yarn During Winding: 


Range 
Tension (Grams) Per Cent of Ends 
BON ARSED cis sank. go Dia ok as csv ss 8% 
i AE. sv ho ca ea ea ene 112 
ar MRD IE ic co kaon cm Gisiesees wh 29.0 
ees ehh es bask eee 38.8 
BA MIEN. odo wane meio 18.6 
Os US) Bsc a kbc ee hwak eke 1.6 
Twisting or Throwing 
The five units were twisted or thrown on the same 
machines at the same time under the same conditions. 


The method used was as follows: 


Make of twisters............ Atwood, double deck 
Spumdie spceds......6.<0... 10,000 R.P.M. 
Length of yarn under strain.. 12 inches 
a. SS ee rere 50 
Flyer used: 

Make—McHale 

Type—4 Arm, mill nut 

Weight—No. 10 wire 
Atmospheric conditions 

CAVORMIOD) 5o55 nose wie Sisaiere Temperature—&8&4° F, 


Relative humidity—52.0% 
Tension or Strain on the Yarn During Twisting : 


Range 
Tension (Grams) Per Cent of Ends 
Gr OO Os aia ow areata ms 18.5% 
a er rere 43.5 
PANS I) soso ds aces A Saas E dee 
PS TO os ob kb oe Bio ew ao wws 25 


Twist Setting or Steaming 
To set the twist the five units of yarn were placed in a 
Lydon electric steam box at the same time. The box was 
180° F. bulb 


(89 per cent relative humidity) and the yarn was allowed 


iaintained at dry bulb and 175° F. wet 


to remain in the box continuously for 344 hours under 


these conditions. The yarn was then removed and placed 
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PLATE A 
The Effect of Variations in the Total Quantity of the Ingredients in the Filling Soaking Bath 
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Unit No. 3—Filling soaking bath ingredients reduced 60%. Unit No. 4—Filling soaking bath ingredients increased 304 
E 


















C2 





Unit No. 5—Filling soaking bath ingredients increased 604 . 
Fin 


r . a 
The method of redrawing was as follows: pin 


Make of machines.......... *Atwood | g 
Running speed of yarn t hy 
(Yards per minute)... .. Minimum—140 7 
Maximum—300 S 

Length of yarn under strain. 18 inches 





Atmospheric conditions 
eer rn re rr Temperature—86.5° F. , 
Relative humidity—57.0% ¢ 
Tension or Strain on the Yarn During Redrawing: | 








ange ; 
Tension (Grams) Per Cent of Ends | 
NN S624 kin solidi de wea 2.7% t 
: adi Sadeeweeeawaeew 6.7 
at a. t—omeeet ett. ii os cde lt 44.0 
‘ii , I 65 ip ap caving Mads Me Ne 32.0 
in the humidified redrawing room for twelve hours before —~_ 106 
lites OG cd a e at 27 | 
Redrawing eer i 
The five units in this group were redrawn on to shipping The spools of yarn were wrapped, packed into cases and) | 
spools at the same time under exactly the same conditions. shipped to the weaving plant. g 
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Copping or Quilling 
In the weaving plant all of the five units were copped or 
quilled at the same time under the same conditions. The 
copping specifications were as follows: 


Make of machines......... Universal (Leesona) 
Geendle Spetes .... 2.06.4. 2200 R.P.M. 
Tension compensators ...... Flat wire with revolving 


porcelain pulleys 
Atmospheric conditions 
PED ssc nk daca od ae Temperature—78° F. 
Relative humidity—50.0% 


Tension or Strain on the Yarn During Copping: 


Range 
Tension (Grams) Per Cent of Ends 
NERD PRE xc bcs cia dy Sdeshe oa AI 
PO A se Sacha Saws een 15.8 
Gl RS Sainte Sawa eee S27 
ORO, a eco ae 28.9 
Poe HN PAN reso esdvis use dud beaaaica ea teebie 1.9 
Evaluation of the Pebble of the Finished Fabrics in 


Group A 

The examination of the units of finished fabric in Group 
“A” showed that the pebble was affected by variations in 
the total quantity of ingredients used in the filling soaking 
bath. 

The finished fabric in unit No. 2 had a slightly lower 
pebble than the control unit No. 1, whereas unit No. 3 
had appreciably more pebble than the control unit No. 1. 

The pebble in unit No. 4 was the same as the control 
unit No. 1 while unit No. 5 was slightly lower. 

This investigation showed that a decrease of 30 per cent 
in the total ingredients in the filling soaking bath reduced 
the pebble slightly but a decrease of 60 per cent increased 
It also showed that an increase 
of 30 per cent and 60 per cent in the total ingredients 
in the filling soaking bath only tended to reduce the pebble 
in the finished fabric slightly. 


the pebble appreciably. 


The accompanying photo- 
graphs in Plate A show the differences in pebble produced 


hy these variations. GROUP B 

THE EFFECTS OF VARIATIONS IN THE JELLY 

STRENGTH OF THE GELATIN USED IN THE 
FILLING SOAKING BATH 


To determine the effects of variations in the jelly 


we. as . ; ' 
57.09 strength and other characteristics of the gelatin used in the 

* V0 * 44° : , ° - dae 

wo filling soaking bath three (3) units of filling yarn were 
ng: 


soaked, thrown, woven into fabrics, dyed and _ finished. 
Is | The only differences between the units were the gelatins 
| used in the filling soaking baths. 
The units were identified as follows: 
Unit No. 6 
Unit No. 7- 
Unit No. 8—Commercial 500 jelly strength 


<- 


Commercial 200 jelly strength gelatin 


Control Commercial 350 jelly strength gelatin 


gelatin 


Preparation of the Filling Yarn 
} Two baths were used to soak the filling yarn in each 
unit, one for the “S” twist yarn and one for the “Z” twist 
yarn, but they were both treated the same. 


} 


ses and 
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The units were soaked in baths containing the following 
ingredients and proportions : 
Units No. 6—No. 7—No. 8—‘S” and “Z” Twist Yarn 
114 lbs. of gelatin 
1% lbs. of dextrine 


18 Ibs. of oil 
Soft water to bring the total volume of the bath to 55 
gallons 


110 Ibs. of yarn 
The characteristics of gelatins used in these units were 
as follows: 


Unit No. Jelly Strength Viscosity pH 
6 256 80 5.8 
7 372 132 5.8 
8 465 157 5.8 


The viscosity and jelly strength was determined in 
the standard methods of the National 
Association of Glue Manufacturers, Inc. The jelly tests 
were made at a 7-1 concentration; i.e., on the glue basis. 


accordance with 


The pH determinations were made on the test samples 
after the jelly test had been made by melting and determin- 
ing the pH of the solution at 60° C. by a colormetric 
method with a La Motte roulette comparator using brom 
thymol blue and chlor phenol red. 

The same type of dextrine was used in all of the formulae 
in this group. It was manufactured from tapioca starch 
and conformed to the following specifications : 


FT PE EEC EE ee Ee ee er aie Light canary 
SN hin sino as tlh th se eo ete mg aa aaa 99% plus 
Specie Rotation (25° C.)........60065. 164 
Dextrine by polarization (25° C.)........ 87.5% 
EEE crs basa usher ic Geass eb a ew als 2.07 % 

eR eid, Gree: eur ene ke ee a oie 0.10% 


The same type of oil was used in all of the formulae in 
this group. It was a mixture of cocoanut and sulfonated 


olive oils conforming to the following analysis: 


IE 6. Ska wwiekndaen ny 15% 
RRR RO RIEL Ante 4% 
Pre falty O00. .......45. 7-8 
ais Paik ans bias erates 4.5% 
Umsnpomtfiatie 0.2... 606550 Nil 


It gave a stable light opalescent emulsion in water. 
Filling Soaking Procedure 


The filling soaking procedure was exactly the same as 
Group “A.” Refer to Group “A” for details. 
Extraction 
Each unit was extracted individually but they were all 


extracted the same length of time. The extracted weights 
exceeded the original weights by the following amounts: 


Gain over the original weights 


Unit No, .6—"S” Twist Yarn........3.% 85% 
a aes a ee 88 

Unit No, 7—“S” Twist Yarn........... 91 
ne Se ce an 88 

Unit No. 8—“S” Twist Yarn.. 88 
“EL UWist VOPR. <.c 40. 88 
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PLATE B 


The Effects of Variations in the Jelly Strength 
of Gelatin Used in the Filling Soaking Bath 


Unit No. 8—Commercial 500 Jelly Strength Gelatin. 


The extracted skeins were gently shaken out manually 
and were hung on the poles of the drier trucks. 
Drying, Winding, Twisting, Redrawing, Copping, 
Weaving, Dyeing and Finishing 
The units in this group were all processed in the same 
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manner in the drying, winding, twisting, twist setting. re- 
drawing, copping, weaving, dyeing and finishing opera- 
tions. 


(Refer to Group “A” for details of these opera- 


tions. ) 


Evaluation of the Pebble of the Finished Fabrics in 
Group B 
This investigation showed that variations in the jelly 
strength of the gelatin used in the filling soaking bath 
had very little effect upon the pe! ble of the finished fabric, 
See photographs in Plate B. 
The photographs in Plate B show the slight differences 
between these units. 
GROUP C 
THE EFFECTS OF VARIATIONS IN THE RATIO 
OF GELATIN TO DEXTRINE IN THE FILLING 
SOAKING BATH 


To determine the effects of variations in the ratio of f 






gelatin to dextrine in the filling soaking bath, five units of 
filling yarn were soaked, thrown, woven into fabric, dyed] 
and finished. These units were soaked in separate baths 
which contained different proportions of gelatin and dex- 
trine. All the other ingredients were the same in each 
bath and the units were processed in an identical manner 
in all of the subsequent operations. 


The units in this group were identified as follows : 


Unit No. 9—AIl dextrine 
Unit No. 10—75% dextrine, 25% gelatin 
5 
Control Unit No. 11—50° dextrine, 50° gelatin 
Un't No. 12—25% dextrine, 75% celatin 
Unit No. 13—All gelatin 


Preparation of the Filling Yarn 
Two baths were used to soak the filling yarn in each 
unit, one for the “S” twist yarn and one for the “Z”’ twist 
yarn, but they were both treated the same. 
The units were soaked in baths containing the following 


ingredients and proportions : 


Unit Nos. 

("Sand “2” 

Twist Yarn) 9 10 11 12 13 
en 63 lbs. 1.25 1bs. 1.87 Ibs. 2.5 Ibs. 
Dextritie ..60.... 2.5 lbs 1.87 1.25 63 
SRA REE oe 18 18 18 18 18 


Soft water to bring the total volume of the baths to 55 gals. 
110 Ibs. of yarn 

Although the proportions of gelatin and dextrine were 
varied the same ingredients were used in all of the baths. 


Their characteristics were the same as those used in soak- 





ing the filling in Group “A.” 
Filling Soaking Procedure : 
The filling soaking procedure was exactly the same as} 
bs ' 
“A.” i 


Extraction 


“Group 


Each unit was extracted individually but all were ex- 
tracted the same length of time. The extracted weights 


exceeded the original weights by the following amounts: 


AMERICAN DYESTUFF REPORTER 


) 




























Proceedings of the American Association of Textile Chemists and Colorists 





ic. tae ; = 
. PLATE C 
opera- The Effects of Variations in the Ratio of Gelatin to Dextrine in the Filling Soaking Bath 
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Unit No. 13—All Gelatin. 


Mowing Control Unit No. 11—‘S” Twist Yarn .... 85% 
“L twist Yara .... 859 

Unit No. 12—“S” Twist Yarn .... 88% 

13 “Z” Twist Yarn .... 88% 

2.5 Ibs. Unit No. 13—*‘S” Twist Yarn .... 85% 
“ZL” Twist Yarn .... 91% 


The extracted skeins were gently shaken out manually 


and were hung on the poles of dryer trucks. 





Drying, Winding, Twisting, Twist Setting, Redrawing, 
ne were oP ee is ee ‘ : oh nes de 
hatl Copping, Weaving, Dyeing and Fintshing: 
e baths. Ro eae ; ; 
The units in this group all were processed in the same 





in soak- ; ce a 
manner in the drying, winding, twisting, setting, redrawing, 


weaving, dyeing and finishing operations. (Refer to Group 
Unit No. 11—Control Unit—50% Dextrine, 50% Gelatin. “A” for the complete details of these operations). 


Gain over the Evaluation of the Pebble of the Finished Fabrics in 

original weights Group C 
* Twist Yatn: ..... 85% 
” Twist Yarn .... 91% 
” Twist Yarn .... 91% 
” Twist Yarn .... 88% 


same as | 
I 
t 


vere ex: | Unit No. 9— 


} 


mounts: | 


The use of dextrine alone as a filling size resulted in an 
weights erin. ; extremely high pebble in the finished fabric but the fabric 
ae a. had pronounced “cracks” or warpwise streaks and creases. 
The substitution of 25 per cent gelatin for 25 per cent of 
-ORTER 
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the dextrine sharply decreased the pebble and brought it 
under much better control. As the quantity of gelatin was 
further increased and the dextrine decreased the pebble 
became correspondingly lower and more uniform in char- 
acter. 

This investigation showed that the ratio of gelatin to 
dextrine in the filling soaking bath is much more important 
than the total weight of the combined gelatin and dextrine. 
(See Group A). 

The results in this group should be considered in re- 
lationship to the results obtained in both Groups D and E 
(“Variations in the Quantity of Oil” and “Variations in 
the Ratio of Raw and Sulfonated Oil”). 

The photographs in Plate C showed the differences in 
pebble obtained by varying the ratio of gelatin to dextrine. 


GROUP D 


THE EFFECTS OF VARIATIONS IN THE 
QUANTITY OF OIL IN THE FILLING SOAKING 
BATH 


A group of six units of filling yarn was soaked, thrown, 
woven into fabric, dyed and finished to determine the 
effects of variations in the quantity of oil used in the 
filling soaking baths. The oil used to soak all of these 
units was the same except that different quantities were 
used. All the other ingredients in the baths were kept 
constant. The units were soaked in different baths but 
were processed through the throwing, weaving, dyeing 
and finishing plants in exactly the same manner. 

The units were identified as follows: 

Unit No. 14 —Oil increased 30% 
Unit No. 15 —Oil increased 60% 
Unit No. 15A—Oil increased 100% 
Unit No. 16 —Oil decreased 30% 
Unit No. 17 —Oil decreased 60% 
Unit No. 17A—Control unit 


Preparation of the Filling Yarn 


Two baths were used to soak the filling yarn in each 
unit, one for the “S” twist yarn and one for the “Z” twist 
yarn, but they were both treated the same. 

The units were soaked in baths containing the following 
ingredients and proportions: 


Unit Nos. 

(“S” and “Z” 

Twist Yarn) 14 15 15A 16 17 17A 
Gelatm “<i... 1.25 Ibs. 1.25 lbs. 1.25 Ibs? 1.25 Ibs. 1.25 Ibs. 1.25 Ibs. 
Dexttitie ==... j Bn: 1.25 Lao 1.25 1.25 E25 
GME -ciinanccca eee 28.8 36.0 12.6 ae 18 


Soft water to bring the total volume of the baths to 55 gals. 
110 Ibs. of yarn. 

The same ingredients were used in all of the baths. 
Their characteristics were the same as those used in soak- 
ing the filling in Group “A” (Refer to Group “A” for com- 
plete details). 

Filling Soaking Procedure 

The filling soaking procedure was exactly the same as 

Group “A.” 
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Extraction 
Each unit was extracted individually but all were ex- 
tracted the same length of time. The extracted weights 
exceeded the original weights by the following amounts: 


Gain over the 
original weights 


Unit No. 14 —“S” Twist Yarn............ 91% 
a |, re 91% 
Unit Ne. 15 —"S Twist Yarn... .......66% 1% 
“Eh 1 Wet YO... i oo .05% 94% 
Unit No. 15A—“S” Twist Yarn............ 88% 
a |). ee 94% 
Unit No. 16 —“S” Twist Yarn....... w... 94% 
“e Lwiet Yam....-. wise G4Y% 
Unit No. 17 —“S” Twist Yarn............ 91% 
yah ik. 85% 
Unit No. 17A—“S” Twist Yarn............ 83% 
Cie WWASE VOR «<5 5.6 Sosa 35% 





The extracted skeins were shaken out manually and hung | 
on the poles of drier trucks. | 
Drying, Winding, Twisting, Twist Setting, Redrawing, 

Copping, Weaving, Dyeing and Finishing 

The units in this group were all processed in the same 
manner in the drying, winding, redrawing, twisting, twist 
setting, copping, weaving, dyeing and finishing operations, 
(Refer to Group “A” for complete details of these opera- 
tions. ) 


Evaluation of the Pebble of the Finished Fabrics in 
Group D 

The pebble of the finished fabric was appreciably affected 
by variations in the quantity of oil used in the filling soak- 
ing bath. The finished fabrics showed that when the 
quantity of oil in the filling soaking bath was reduced the 
pebble of the finished fabric was proportionately reduced | 
and when the quantity of oil was increased the pebble | 
increased in elevation. 

Beginning with the control unit No. 17A, the rate of 
reduction in pebble resulting from reducing the quantity 





of oil was gradual. However, an increase in quantity of 
30 per cent resulted in a slight decrease in pebble whereas 
increases of 60 per cent and 100 per cent resulted in sub- 
stantial increases in pebble. 

The results obtained indicate that variations of not more 
than 30 per cent above or below the control unit would 
not cause any significant change in pebble in the manu- 
facture of rayon crepe fabrics. The photographs in 
Plate D show the differences in pebble obtained by varying 
the quantity of oil. 





GROUP E 
THE EFFECTS OF VARIATIONS IN THE RATIO 
OF SULFONATED OLIVE OIL TO COCOANUT 
OIL IN THE FILLING SOAKING BATH 


Many of the oils used in this country for soaking rayon} | 
yarns for crepe purposes have consisted of mixtures of} ‘ 
sulfonated olive oil and so-called raw cocoanut oil. 


fi 
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PLATE E 
The Effects of Variations in the Ratio of Sulfonated Olive Oil to Cocoanut Oil in the Filling Soaking Bath 
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Unit No. 19—75% Sulfonated Olive Oil, 25% Cocoanut Oil. 


Unit No. 19— 75% sulfonated olive oil and 
25% cocoanut oil 
Control Unit No. 20— 50% sulfonated olive oil and 


— 

nW 
~ 

~ 


© cocoanut oil 


~ 
~< 


Unit No. 21— 


sulfonated olive oil and 


NI DO Ww 


cn (wm 
S 


cocoanut oil 


aN 


Preparation of the Filling Yarn 
Two baths were used to soak the filling yarn in each 
unit, one for the “S” twist yarn and one for the “Z” twist 
yarn, but they were both treated the same. 
The units were soaked in baths containing the following 
ingredients and proportions: 
Unit No. 18—‘S” and “Z” Twist Yarn 
114 lbs. of gelatin 
114 lbs. of dextrine 
18 Ibs. of sulfonated olive oil 
Soft water to bring the total volume of the bath to 55 
gallons 
110 Ibs. of yarn 
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Unit No. 20—Control Unit—50% Sulfonated Olive Oil} A 
50% Cocoanut Oil. U 





Unit No. 21—25% Sulfonated Olive Oil, 75% Cocoanut 0 


Unt No. 19—‘S” and “Z” Twist Yarn 
1% lbs. of gelatin 
1% lbs. of dextrine a 
13.5 lbs. of sulfonated olive oil l 
4.5 Ibs. of cocoanut oil 
Soft water to bring the total volume of the bath to 55 


gallons 1 
110 Ibs. of yarn gf 
Control Unit No. 20—“S” and “Z” Twist Yarn | t 


1% lbs. of gelatin 
1% lbs. of dextrine 
9 Ibs. of sulfonated olive oil 

9 Ibs. of cocoanut oil 

Soft water to bring the total volume of the bath to 55) | 


gallons : | 
110 Ibs. of yarn : 
Unit No. 21—“S” and “Z” Twist Yarn £ 


11% lbs. of gelatin 
114 lbs. of dextrine 
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Ibs. of sulfonated olive oil 


1.5 
13.5 lbs. of cocoanut oil 


Soft water to bring the total volume of the bath to 55 
gallons 

110 Ibs. of yarn 

Hy The same type gelatin and dextrine was used in all of 

these formulae, their characteristics being the same as those 

No. 19, 

21 were mixed in the proper proportions 


used in Group “A.” The oils used for Units 
No. 20 and No. 
by the research fellow. The oils prepared emulsified readily 
and the soaking baths seems quite stable except in Unit 
No. 21 in which the oils appeared to come out of solution 
to some extent and rise to the surface of the soaking bath. 

The oils before mixing had the following characteristics : 


Sulfonated Olive Oil Cocoanut Oil 





BOISULE: oe esa 30% Moisture 2055.4. Nil 
ieganic SO,...... 8% Free fatty acid.... = 5% 
Free fatty acid... 13-14% Saponification 

BO dcicdin'bra cease 9% value .........255-260 
Unsaponifiable Nil 


PLY Filling Soaking Procedure 
i i The filling soaking procedure was exactly the same as 
( AME Group “A.” 

Extraction 
Each unit was extracted individually but they were 
The 


weights exceeded the original weights by the following 


Ly 
amounts: 

Gain over the 
{ 


% original weights 


all extracted the same length of time. extracted 


ry } Cimt No. 16—"S” Twist, Varty.o.65. 3 88% 
i) pe Seat ae 83 
4] if Unit No. 19—S” Twist Yarn........ 94 
fy WH DL BWist Yate ose63s 94 
fh) i Control Unit No. 20—“S” Twist Yarn........ 88 
— EWES WOT i kas 88 
Unit No. 21—“S* Twist Yarn. .....5. 94 
Oe GWISt Vag. 2b oso 91 


The extracted skeins were gently shaken out manually 

and were hung on the poles of drier trucks. 
Drying, Winding, Twisting, Twist Setting, Redrawing, 

Copping, Weaving, Dyeing and Finishing 

th to 55 All of the units in this group were processed in the same 
manner in the drying, winding, twisting, twist setting, 
redrawing, copping, weaving, dyeing and finishing opera- 
tions. (Refer to Group “A” 


mn for complete details of these 


operations. ) 
Evaluation of the Pebble of the Finished Fabrics in 
Group E 
The ratio of sulfonated olive oil to cocoanut oil in the 
5% filling 
pebble 


on 
wa) 


th to soaking bath had an important influence upon the 


of the finished fabric. The most marked change 
in pebble occurred when more sulfonated olive oil was 
) used When 


used than sulfonated olive oil the pebble decreased slightly. 


The Unit No. 21 


than cocoanut oil. more cocoanut oil was 





finished fabric in which contained 
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the filling yarn which had been soaked in the bath with 
the high cocoanut oil content appeared much darker than 
the other units in this group, although they were all dyed 
in the same beck at the same time. This condition was 
apparently caused by the presence of cocoanut oil which 
had not been removed in the boil-off, or dyeing processes 
and which still remained on the yarn in residual form. It 
should be noted that this yarn was soaked in the bath in 
which there was a tendency for the cocoanut oil and olive 
oils to separate. 

The photographs in Plate E show the pebble of the 
finished fabrics in this group, the trend and differences 
between the units. 


GROUP F 
THE EFFECTS OF VARIATIONS IN THE pH 
OF THE FILLING SOAKING BATH 

During the past few years the pH of the soaking baths 
in throwing plants has been commanding the attention of 
progressive manufacturers. Although most of the com- 
mercial research on this subject has been devoted to the 
soaking of silk hosiery yarn, much interest has also been 
shown in the pH of baths used in soaking rayon yarn for 
crepe purposes. 

In this investigation nine units of rayon filling yarn were 
soaked in baths of different pH values, thrown, woven into 
fabric, dyed and finished. The same quantity of base 
ingredients were used in each bath but sodium carbonate 
or sulfuric acid was added to the individual bath to adjust 
the pH value. The units were all processed alike in all 
the other processes throughout the throwing, weaving, 
dyeing and finishing plants. 


Tne units in this group were identified as follows: 


Unit No. 22 pH. 3.5 
Unit No. 23 pH 4.5 
Control Unit No. 24 pH 5.5 
Unit No. 25 pH 6.5 
Unit No. 26 --pH 7.5 
Unit No. 27 —pH 8.5 
Unit No. 28 —pH 9.5 
Unit No. 29: —pH 10.5 
Unit No. 29A—pH 10.0 


Preparation of the Filling Yarn 
Two baths were used to soak the filling yarn in each 


unit, one for the “S” twist 


twist yarn and one for the “Z” 
yarn, but they were both treated the same. 
The units were soaked in baths containing the same 
amount of ingredients and proportions. 
The base ingredients used in each bath were as follows: 
1% Ibs. of gelatin 
1% Ibs. of dextrine 
18 Ibs. of oil 
Soft water to bring the total volume of the bath to 55 
gallons 
110 Ibs. of yarn 
The amount of acid or alkali used in the individual units 
to obtain the desired pH was as follows: 
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Potassium 

Unit No. pH Sulfuric Acid Carbonate 

22 3.3 990 CC 

25 4.5 632 

24 5.5 None 

2 6.5 104 CC 

26 42 385 

27 8.5 605 

28 9.5 990 

29 10.5 2200 

29A 10.0 2200 


Norte: It was found in trying to reach a pH of 10.5 
that predetermined amounts of alkali would not raise the 
pH up to 10.5 and in some instances the addition of double 
the predetermined amount of alkali would not raise the 
pH to 10.5. An investigation was made of some of the 
possible causes of this phenomena. It was soon observed 
that the type of tint in the bath influenced the pH value. 
Several baths were prepared having different tints and it 
was found that only certain tints interfered with the pH 
value. Since it was desired to get a pH value of 10.5 two 
baths were prepared containing tints which did not inter- 
fere with the pH when the alkali was added and then two 
other baths were prepared containing tints which inter- 
fered with the pH value, when the alkali was added. The 
same amount of alkali was added in both instances and 
in the first two baths the resultant pH was 10.5 and in the 
second bath the pH was 10.0. Since the two units had 
the same amount of alkali added yet had different pH 
values it was of interest to find out whether these differ- 
ences would affect the pebble of the finished fabric in any 
way so the two groups of baths were used to soak differ- 
ent units. The baths having a pH of 10.5 were used to 
soak Unit No. 29 and the baths having a pH of 10.0 were 
used to soak Unit No. 29A. 

Unit No. 29A—“S” and “Z” Twist Yarn 

The same base ingredients and proportions were 
used as in Unit No. 22 except that 2,200 c.c. of a 
concentrated solution of potassium carbonate solution 
was added to bring the pH up to 10. 

The same base ingredients were used in all of the baths. 
Their characteristics were the same as those used in soak- 
ing the filling in Group “A”. 

Filling Soaking Procedure 

The same procedure was used to prepare the baths and 
soak all of the units in this group. The procedure was as 
follows: 

The baths were started by running water into the tubs 
until about half the volume was reached. The gelatin and 
dextrine was then steeped in a separate container for a 
few minutes in cold water, gently stirred, then heated to 
140° F. and stirred until fully dissolved. The solution was 
then poured through a filter into the bath. The oil was 
then poured into the bath through the filter and the tint 
which was previously dissolved in water was filtered and 
added to the bath. Sufficient water and the pre-determined 
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amount of acid or alkali was then added until the total} 
volume was reached. The temperature was then raised to 
125° F. and the baths thoroughly stirred with an electric 
propeller stirrer. Test specimens of the baths were then 
taken and tested on a Thwing-Albert pH tester (poten- 
tiometeric type No. 7749). 

The skeins were then submerged in the baths for thirty 
minutes. They were then removed, allowed to drain three 
minutes and extracted. 

Extraction 

Each unit was extracted individually but all were ex- 
tracted the same length of time. The extracted weights 
exceeded the original weights by the following amounts: 

Gain over the 
original weights 


Unit No: 22 —*S” Twist Yarn....... 88% 
2” Piwast NARI 9)6ic ss 85 
Unit No. 23 —“S” Twist Yarn. ....... 83 
a Age a 83 
Control Unit No. 24 —*“S” Twist Yarn....... 83 
"ie LWARE WAPI. sos: 85 
Unit No. 25 —‘“S” Twist Yarn....... 88 
" DWISE WAR 656 occ 85 
Unit No. 26 —“S” Twist Yarn..:.... 91 
“Z Vwist Varn'ss.c,.s... 88 
Unit Ne. 27 —‘S” Twist Yarn............ 35 
“i UE wast. Var... ....<.. 88 
Unit No. 28 —“S” Twist Yarn....... 85 
SZ. Swest Maes cs acsaes 88 
Unit No. 29 —“S” Twist Yarn....... 94 
“h Wiwast Yatni sc <cc: 9] 
Unit No. 29A—“S” Twist Yarn....... 85 


“he Bist TORR: so 4. 88 
The extracted skeins were gently shaken out manually 
and hung on the poles of drier trucks. 
Drying, Winding, Twisting, Twist Setting, Redrawing, | 
Copping, Weaving, Dyeing and Finishing 
The units in this group were all processed in the same 
manner in the drying, winding, twisting, twist setting, 
redrawing, copping, weaving, dyeing and finishing opera- 
tions (refer to Group “A” for complete details of these 
operations ). 


The Evaluation of the Pebble of the Finished Fabrics 
in Group F 

The pebble of the finished fabric varied with the pH of 
the filling soaking bath. The lowest pebble was obtained 
when the filling yarn was soaked in nearly neutral baths 
(Unit No. 25 and Unit No. 26). 

From the neutral point toward the acid side (pH 7.5 to 
3.5) there was a marked increase in pebble as the acidity | 
of the bath was increased. The highest pebble in this | 
group was obtained by soaking the filling yarn in the most 
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acid bath (Unit No. 22, pH 3.5). i: 
When the soaking bath was made slightly alkaline a | 


° e ° 6 + ~ | 
sharp increase in pebble was also obtained (Unit No. 27, } | 
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PLATE F Contd. GROUP G | 
The Effects of Variations in the pH of the Filling THE EFFECTS OF VARIATIONS IN THE Ex. 
Soaking Bath TRACTION OF THE FILLING YARN AFTE 
















SOAKING 
Five units of filling yarn were soaked, thrown, wove 
into fabric, dyed and finished to determine (1) the effects 


i 


of direct variations in the extraction of the skeins of {filling 


i 


x yarn after soaking and (2) to find the effects of jointly 
varying the quantity of ingredients in the soaking batk 
and the extraction time. 

The five units in this group were identified as follows 

Unit No. 30—Control Unit. 

Unit No. 31—Extraction time decreased. 

Unit No. 32—Extraction time increased. 

Unit No. 33—Quantity of ingredients of the soaking 
bath increased and extraction time in- 
creased. 

Unit No, 24—Quantity of ingredients of the soaking 
hath decreased and extraction — tim 
decreased. 

Preparation of the Warp Yarn 
The warp yarn and the preparation of the warp in this 
group were the same as in Group A. (Refer to Group A 
for complete details. ) 
Preparation of the Filling Yarn 
Two baths were used to soak the filling yarn in each 
unit, one for the “S” twist yarn and one for the “Z” twist 
varn, but they were both treated the same. 
The units were soaked in baths containing the following 
ingredients and proportions : 

Control Unit No. 30—‘S” and “Z" Twist Yarn 

114 Ibs. of gelatin 

1'4 lbs. of dextrine 

18 Ibs. of oil 

Soft water to bring the total volume of the bath to 55 

gallons 

110 Ibs. of yarn 

Units No. 31 and No. 32 were soaked the same as Unit ‘ 
No. 30. 
Unit No. 33—‘S” and “Z” Twist Yarn 
2 lbs. of gelatin 
2 Ibs. of dextrine 
28.8 Ibs. of oil 
Soft water to bring the total volume of the bath to 55 
gallons 
110 Ibs. of yarn 
Unit No. 34—‘S” and “Z" Twist Yarn 
87 Ibs. of gelatin 
87 \bs. of dextrine 
12.6 lbs. of oil t 
Soft water to bring the total volume of the bath to 35} 
gallons 
110 Ibs. of yarn 
The ingredients used in soaking these units were the 





same as in Group A. (Refer to Group A for the details} 


Unit No. 29-A—pH 10.0. of their characteristics. ) 
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PLATE G 
The Effects of Variations in the Extraction of the Filling Yarn After Soaking 
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Unit No. 34—Quantity of ingredients + poser 
dec ed and extraction tim ‘ad 
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exceeded the original 


Control Unit No. 30 
Unit No. 32 
Unit No. 32 
Unit No. 33 
Unit No. 34 


Drying, Winding, Tx 
Copping, Weaz 


All of the units in thie 
same manner in the 
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setting, redrawing, copping, weaving, dyeing and finishing 

operations. (Refer to Group A for complete details of 

these operations. ) 

Evaluation of the Pebble of the Finished Fabrics in 
Group G 

Variations in the extraction of the skeins of filling after 
soaking had no appreciable effect upon the pebble of the 
finished fabric (Units Nos. 30, 31, 32). 

Some slight differences were visible however in Units 
No. 33 and No. 34 in which the ingredients in the soaking 
bath were varied as well as the extraction time. As shown 
in Plate G, Unit No. 33 had a slightly lower pebble than 
Control Unit No. 30, and Unit No. 34 had a slightly 
higher pebble. The differences corresponded somewhat 
to the differences obtained by varying the quantity of in- 
gredients in the bath in Group A. When the ingredients 
in the bath were increased the pebble was reduced and 
when the ingredients in the bath were decreased the pebble 
increased slightly. It is apparent that the pebble was not 
greatly affected in these units (No. 33 and No. 34) by 
varying the extraction time because they followed the same 
trend as the units in Group A in which the ingredients 
were varied and the extraction time was kept constant. 

GROUP H 
THE EFFECTS OF VARIATIONS IN FILLING 
SKEIN DRYING AFTER SOAKING 

At the time that this investigation was being carried on 
there was some disagreement among technicians regarding 
the best temperature to use in drying rayon. A research 
program on drying was being conducted by the U. S. 
Institute for Textile Research but no facts on the subject 
were available. 

The temperature used most extensively in throwing 
plants to dry rayon skeins after soaking is approximately 
180° F., 
It has been previously stated that because of the ab- 


whereas many technicians recommend 135° F. 


sence of facts on this subject the arbitrary temperature 
of 150° F. was chosen as the base or control drying tem- 
The moisture content of the 
In all but this group the 
drying time was regulated so that at no time were the 


perature for this research. 
dry skeins was also considered. 


skeins permitted to dry to less than 5 per cent moisture 
content. 

In this investigation three units were dried in different 
ways to determine the effects of variations in skein drying 
The effects of 
variations in drying upon the physical and chemical prop- 
erties of the yarn were not considered. 


upon the pebble of the finished fabric. 


Three units of filling yarn were soaked in the same way, 
dried in different ways and then were thrown, woven into 
fabric, dyed and finished in the same way. 

The units were identified as follows: 

Unit No. 35—Filling skeins air dried at room 
temperature 
Control Unit No. 36—Filling skeins dried at 150° F. to 
5.5 per cent moisture content 


Unit No. 37—Filling skeins dried at 200° F. to 
1.0 per cent moisture content 


Preparation of the Warp Yarn 


' 






The warp yarn and preparation of the warp in this} 
group were the same as in Group A. (Refer to Group Aj 


for complete details. ) 


Preparation of the Filling Yarn 
Two baths were used to soak the filling yarn in each 
unit, for the “S” twist yarn and one for the “Z”’ twist yarn, 





but they were both treated the same. i 
The three units in this group were soaked in exactly the \ 
same way. The baths used contained the following in- } ; 
gredients and proportions. 
Units Nos. 35, 36, 37—‘S” and “Z” Twist Yarns 
1% Ibs. of gelatin 
114 lbs. of dextrine 
18 Ibs. of oil 
Soft water to bring the total volume of the bath to 55 
gallons 
110 Ibs. of yarn 
The ingredients used in soaking these units were the 
same as in Group A. (Refer to Group A for the details 
of their characteristics. ) 
Filling Soaking Procedure 
The filling soaking procedure was exactly the same as 
Group A. 
Extraction 
The units in this group were extracted the same lengtk 
of time. 
The extracted weight exceeded the original weights by 
the following amounts: 


Gain over the 
original weights Hay 
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The extracted skeins were shaken out gently and hung 

on the poles of drier rtucks. 
Drying 

The wet skeins constituting Unit No. 35 were not placed 
in the drying oven but were placed in an unhumidified 
room for five days. 

The skeins in Unit No. 36 were placed in the drying 
oven for about three hours during which time the oven 
was maintained at 150° F. + 5.° F. 
skeins contained 5.5 per cent moisture. 

The skeins in Unit No. 37 were placed in the drying 
oven for two hours during which time the oven was main- 
tained at 200° F. + 5.° F. 
contained 1 per cent moisture. 

Before winding, the skeins in all the units were placed fs 


Upon removal the 


Upon removal the skeins 


in the humidified winding room for two days to allow them | 
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PLATE H 


F. to 
; q Effects of Variations in Filling Skein Drying 
After Soaking 


to come to equilibrium with the atmosphere in which they 
were wound. 
Winding, Twisting, Twist Setting, Redrawing, Copping, 
Weaving, Dyeing and Finishing 

The units in this group were all processed in the same 
manner in the winding, twisting, twist setting, redrawing, 
(Refer 
to Group A for the complete details of these operations. ) 


copping, weaving, dyeing and finishing operations. 


The Evaluation of the Pebble of the Finished Fabrics 
in Group H 

There were no appreciable differences in the pebble of 
the finished fabric in this group. Although upon close 
scrutiny the photographs of the finished fabric in Plate H 
show that the pebble in Unit No. 35 was slightly higher 
than No. 36 and No. 37. The major differences between 
these units were in the color of the finished fabric. Unit 
No. 36 was slightly lighter than No. 35, and No. 37 was 
much lighter in color than Unit No. 35 and No. 36, al- 
though they were dyed in the same bath. 

It can be concluded from this investigation that the 
pebble of the finished fabric is not greatly affected by 
variations in the drying of the filling skeins but that the 
yarn’s affinity for dyestuff is appreciably reduced by high 


temperatures. GROUP I 

THE EFFECTS OF VARIATIONS IN THE TEN- 

SION ON THE WARP AND FILLING YARNS IN 
THROWING AND WEAVING PLANTS 

The amount of tension or strain on rayon yarn during 
the manufacture of rayon crepe fabric has always been the 
subject of much interest. In Part No. 1 of this report 
the data presented showed the amount of tension used 
on 200 denier filling yarn in throwing and weaving plants 
and the variations existing in each process. It was the 
purpose of this part of the investigation to determine 
whether the variations in average plants had any effect 
upon the pebble of the finished fabric. 

Fifteen units were processed in this group using the 
minimum, average and maximum tensions found in com- 
mercial plants. The tensions were varied on the filling 
yarn in the winding, twisting, redrawing and copping 
operations and on the warp during weaving. 

All of the units in this group were processed in an 
atmosphere of 50 per cent to 60 per cent relative humidity 
and no investigation was made at this time of the effects 
of different humidities in relation to the variations in 
tension. It has been previously mentioned that it was only 
possible to investigate the effects of tension only on 150 
denier warp yarn and 200 denier filling yarn within the 
scope of this research, therefore, the results only apply 


to these yarns and the methods used in their processing. 
The units in this group were identified as follows: 
Average Low High 
Tension Tension Tension 
Unit No. Unit No. Unit No. 
Winding operation ....... 38 39 40 
Twisting operation ....... 41 42 43 
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Redrawing operation ..... 44 45 46 
Copping operation ........ 47 48 49 
Weaving operation ....... 50 51 52 


In order to determine the effects of variations in the 
individual operations cach unit in this group was processed 
in the same manner as the control unit in all of the opera- 
tions except the one in which some special tension was 
In other words, only one change was made in each 
unit and all the other factors were kept constant. 
Preparation of the Filling Yarn 
As in all of this 209 denier 


was used in this group. 


applied. 


investigation filling yarn 


To preclude the possibility of introducing even the 


slightest alien influence, all of the filling units be this group 


were soaked in the same baths, that is, the twist yarn 


in ene bath and the “Z” twist yarn in nt sl The two 


filling soaking baths contained the same ingredients and 


proportions as those used to soak all of the control units in 


this investigation. They contained the following in- 


gredients and proportions: 


114 Ibs. of gelatin 
1'4 lbs. of dextrine 


18 Ibs. 
Soft water to bring the total volume of the bath to 55 


of oil 


gallons 
110 Ibs. of 


The ingredients had the 


yarn 
same characteristics as those 


used in Group “A” and the same method was used in the 


preparation of the baths. 
Extraction 
All of the ‘S” 


and “Z” twist yarn comprising this group 


was extracted the same length of time. The extracted 
weights exceeded the original weights by the following 
amounts : pt one a 
original weights 
BERND a aR NRE Dai esis Sv al ears bn is Tad lol Shan Salas esata 90% 
EE CE I dA SS tae ee dawns mens 88% 


The extracted skeins were gently shaken out manually 


and hung on the poles of the drier trucks. 
Drying 
All of the yarn in this group was placed in the drying 
oven at the same time and was allowed to remain in the 


oven about three hours. The temperature of the oven 


was maintained at 150° F. + 5° F. Moisture tests showed 


that there was 6.0 per cent moisture left in the yarn after 
drying. Upon its removal the yarn was placed in the 
48 hours 


wound to give it an opportunity to come to equilibrium 


conditioned winding room for before it was 
with the atmosphere in which it was wound. 
Winding 
At this point Units No. 39 and No. 40 were segregated 
Unit No. 


40 was wound with high tension, 


from the other units. 39 was wound with low 


tension and No. while 
unit and wound with 
at the 


The methods 


the other units were treated as one 
tension. All of the 
same time under the same general conditions. 


average units were wound 
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used were the same except that 6 ounce weights were U 
used on the swift axles in winding Unit No. 39, 36 o ail 
weights were used on the swifts in winding No. 40 and 12 
ounce weights were used on the swift axles in Winding all} 
of the other units. 
Atmospheric conditions eg 
Temperature 80° 
Relative humidity a 


Tension or Strain on the 


' 
Yarn During W _— q 
(All units except No. 39 and No. 40 
Mi 
Tension (Grams) 
’ Per Cent of Ends 
PAU as Sno oie Sad so ania Eeea 4 
OOM else ac Sass Seid llyh os 9.3 me 
3 to 35 Oe ee a ee eee ee 42.6 sul 
ee! ee ovale) eae 
41 to 45 be Tarlo capensis Rk sda iene wists abe te 8.9 
OM GS er 1.8 
ple 
Z We 
100.0 (8 
int No. 3916 10.20... occ cos oa hk 2d oo oe 50.0 , 
8) 
2 O25 a a em 50.0 2 
) 
PS hu 
100.0 
iat Nei; AO ==S6 Ho GO ose occ kec bok nedewt 12.5 
Se re 37.5 
WE oo ice no cks ehaas 50.0 1 
N 
100.0 A 
Units No. 39 and No. 40 were processed in an average 
manner or the same as the control units in all of the} 
subsequent operations. 
Twisting or Throwing | 


The methods used in twisting all of the units were hes 
same oe that light flyers were used in twisting U nit 
No. 42 and heavy flyers were used in twisting Unit No. 43. 

Flyers "sed 

Make—McHale. 

Type—4 arm, mill nut. ' 

Weight—Unit No. 42--No. 7 wire. 

Unit No. 43—No. 16 wire. 
Units No. 38, 39, 40, 41, 44, 45, 46, 47, 48, 49, 
50, 51, 52—No. 
; 


Atmospheric conditions (aver.).. 


10 wire. 
Temperature 84 
Relative at 


Tension or Strain on the Yarn During Twisting 


(All units except Units No. 42 and No. 43) 
Range 
Tension (Grams) Per Cent of Ends 

[UDR US eer eae 26.1 
TS.) ee a 37.5 
fo ee rr re 23.0 
S| a ee, rene 11.4 
Sg A re ee 2.0 

pani - 

a it 

100.0 I 
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oo al fa | Se |. rr ree 54.2 control units in all of the rane operations. 
ey 16 to - Rakes atom Aude y can Sek 33.3 Copping 
ling allt Zl to 25.2.2... sees eee ees 12.5 All of the units in this group were copped in the same 
7 eee manner except that Unit No. 48 was copped with low 
ver.) tine No. 43~26 to 30 yi tension and Unit No. 49 with high tension. 
aaa a eee ee eee Atmospheric conditions (aver.).. Temperature 78° F. 
be Se CS See eye re 29.1 Relative humidity 50% 
y 58 é Relative humidity § 
7 Sg. Se errr eee 25.0 i bia ; ; oP 
ing Cnet 250 Tension or Strain on the } arn During Copping 
ie 42 (All the units except No. 48 and No. 49) 
Range 
ms) os Tension (Grams) Per Cent of Ends 
nds 100.0 I ao pik thes veo osehe bia 4 
4 Units No. 42 and No. 43 were processed in an average | re Sree pee 1.3 
3 manner or the same as the control units in all of the ee 13.8 
6 subsequent operations. Ol to 65.............- eee 50.0 
0 Twist Setting or Steaming 66 to 70 RIP p02! ars ne Se 5) 29.6 
3 To set the twist all of the 15 units in this group were 71 t0 75.6... eee ee eee eee. 4.9 
8 placed in a Lydon steam box at the same time. The box ean 
a was maintained at 180° F. dry bulb and 175° F. wet bulb 100.0 
v (89 per cent relative humidity) and the yarn was allowed Unit No. 48—36 to 40 ERS EAN RES OF aE 6.3 
0 to remain in the box continuously for 31% hours under these 41 to 45 pa Pema hee e eae 31.2 
0 conditions. The yarn was then removed and placed in the 46 to 530.0... eee ees 62.5 
a humidified redrawing room for 12 hours before redrawing. 
' Redrawing a ae 100.0 
5 spi Wes ; Unt No, 42-76 to OP... eee is een 58.3 
: The method used in redrawing all the units in this group MMI cr et 2 167 
, was the same except that light tension was used on Unit ee eae aa: 05 () 
No. 45 and heavy tension was used in redrawing No. 46.00 nn an 
0 Atmospheric conditions (aver.).. Temperature 86.0° F, 100.0 
veal Relative hunsidity 57% Weenies 
of gy «=: Tension or Strate on the Yorn During. Kearawing Units No. 38, 39, 40; 41, 42, 43; 44, 45, 46; and 47, 48, 
(All units except Units No. 45 and No. 46) 49; were all woven in the same way. The specifications 
Range . Pe. ; ae “A” 
Tension (Grams) Per Cent of Ends used in weaving were the same as in Group “A. 
ere the ER ices in SS Sie ies Be | To determine the effects of variations in tension on the 
ig Unit cB Se 25 rr ee are 22.1 warp during weaving, one portion of the warp was woven 
No. 43. Pt A 2 os cas etwas ted 42.5 with average tension (Unit No. 50), a second portion 
I foo ors yaa reca KS Wickens 20.3 was woven with low tension (Unit No 51) and a third 
Ee ec Saar ornis 11.1 portion with high tension (Unit No. 52). As in the 
ee eee are 25 throwing and copping operations the tension on the filling 
oe ere re ree 4 yarn during the weaving of these three units was kept 
——- constant. 
48, 49, 100.0 The tension on the warp was recorded by a Crompton 
ee eee ere ree 59.0 & Knowles warp tension meter. Since no standards were 
oF ery ee rae wen 41.0 available on the looms used, the average tension (Unit 
a — No. 50) was determined by the personal judgment of the 
wing 100.0 research fellow in cooperation with the weave room staff. 
) I Unit CM: Come NM ce: a ee a ee geen 12:5 This tension had been used in weaving the fabric in Part 
PO TN bc iwa cack erancedes 12.5 No. 4 of this research and the numerous units woven 
Ends Lk Seer eer re Tere. 43.5 previously in this part. To determine the minimum tension 
SPN Cs x cc bandas sasannna 19.0 for Unit No. 51 the tension was released as much as 
_ aon aate cavdnteayan 12.5 possible without interfering with the running of the loom. 
” —- The maximum tension (Unit No. 52) was determined 
4 100.0 by tightening up the warp until the ends began to break 
0 \ After redrawing, all of the units were wrapped, packed and then releasing the tension slightly until the ends stopped 
ya | into cases and shipped to the weaving plant. breaking. The three respective points were recorded on 
0 Units No. 45 and No. 46 were processed the same as the the tension meter and maintained during the weaving 
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Unit No. 52—High tension in weaving. 


variations in tension on 200 denier yarn in better controlled 
throwing and weaving plants has no appreciable influence 


upon the pebble of the finished fabric. 
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The photographs in Plate I show the fabric made in th 

group. 
GROUP J 

THE EFFECTS OF VARIATIONS IN TH##@ 

TWIST SETTING OR STEAMING OPERATION6#)§ 


It was the purpose of this investigation to determi oy) 


\ 
kink or tangle in the subsequent operations unless t \ 
tortional forces causing these tendencies are suppresseffid 


\ 


I 
The most effective and practical means developed fog 


treating the yarn to prevent untwisting, kinking or tanglingi 
is to saturate the twisted yarn with water vapor. \ 


the effects of variations in the twist setting or steami 
operation upon the pebble of the finished fabric. 
When rayon yarns are highly twisted they will untwig 


temporarily discharged or caused to lie dormant. 


The requirements of a set crepe yarn are controversig \f 
but for the purpose of this research it was considered tha 
4 
it Ne 


a properly set yarn reasonably resisted untwisting, kinking 
The amount 0 
treatment necessary to cause the yarn to refrain fron 
untwisting depends on many factors among which are thaygig 
denier of the yarn, twist per inch, size and type of take-wingy 


or tangling in the subsequent operations. 


shafts, the type of steaming apparatus, the temperaturgy4 
and relative humidity of the atmosphere in which the yargaa 
is exposed and the time of exposure. Th 

In this investigation the only factors varied were th Ik 
temperature and relative humidity of the atmosphere i A 
which the yarn was exposed and the time of exposurd 
All the other factors which might influence this operation 
were kept constant. 

Sufficient yarn for this investigation was soaked, wound 
and twisted as one unit and then divided into six units 2 
Each of the si 
units was steamed individually in a Lydon electric stea 


the steaming or twist setting operation. 


box under the following conditions: 


Relative it D 
Unit No. Temperature Humidity Time 
53 (Control) 180° F. 89% 314 hour 
54 140 75 34 
55 180 89 7 
56 180 89 14 
57 205 92 3 
58 198 70 314 hour 


The units were left in the box continuously for the length 
of time shown in the above table. 
. . 7 

After steaming the untis were redrawn, copped, wovei™j 


into fabrics, dyed and finished in the same manner. 
Evaluation of the Pebble of the Finished Fabrics im} 
Group J ‘ 
There were some slight differences in the pebble of th#*® 
It can be concluded how#it 
ever the time of steaming (Units No. 53, 55, 56) had n 
effect upon the pebble. 


finished fabrics in this group. 


The greatest differences resulted },, 
from steaming at high temperature and high relative) jp 
humidity (Unit No. 57). Variations in temperature along |, 
had little effect (Units No. 54 and 58) upon the pebble ; 


n 
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PLATE J 
The Effects of Variations in the Twist Setting or Steaming Operation 


The yarn temperatures dyed correspondingly lighter. 
55 which was steamed at the comparatively 


in the same bath. The units which were steamed at higher 





Unit No. 53 (Control)—Temperature 180° F., Relative Hu- 
midity 89%, Time 3%% hours. 


It can be concluded from this investigation that: 
(1) When the temperature and relative humidity in the 
steaming oven are uniformly maintained variations in time 
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PLATE K 
The Effects of Variations in Cop Steaming or Conditioning 
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Unit No. 60—Temperature 150° F., Relative Humidity, 76%, Relative Humidity & fi 
Time 10 minutes Time 60 minutes. 
(3) The most important influences in steaming are 7 


USO IVAN: (3) The Jin steam 
WAY, of oh UU AF, ( variations in both temperature and relative humidity. 
a! f 


behest 4 f Aa IOI (4) Differences in dyeing result from variations in ; 
§ 4 DK, yas temperature in steaming. . - 
/ i i (5) Variations in steaming within the tolerances 0 
modern steaming equipment have no effect upon the 
pebble of the finished fabric. 
The photographs in Plate J show the differences ob- 
tained by variations in steaming or twist setting. 


GROUP K 
THE EFFECTS OF VARIATIONS IN COP 
STEAMING OR CONDITIONING 


Unit No. 61—Temperature 150° F., Relative Humidity 76%, Heavy rayon crepe yarns frequently become lively and 


ime 15 minutes. 





uncontrollable after the copping operation and cause filling 
loops or small kinks in the woven fabric. The cause of 
this condition has been traced to numerous sources — 
(2) When the relative humidity is uniformly main- often it has remained unknown. It has been possible to 
tained differences in temperature do not materially affect overcome the condition however by exposing the yarn in an 
the pebble. atmosphere having a high relative humidity or so-called 


of exposure have no effect upon the pebble. 
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conditioning the yarn on cops. In this connection special 


conditioning units or ovens have been built in which is 


} placed several racks of cops at one time. The conditions 


maintained in the ovens and the length of time the yarn 
has been allowed to remain in the ovens have depended 
upon the individual plants. 

It was the purpose of this investigation to determine 
whether cop steaming or conditioning or variations in this 
operation had any influence upon the pebble of the finished 
fabric. 

Sufficient yarn for this investigation was processed 
through the throwing and copping operations and was 
then divided into five units which were individually con- 
ditioned in the following atmospheres : 


: Relative Time of 
Unit No. Temperature Humidity Exposure 
59 Not conditioned hoe || ike 
60 150° F. 76% 10 min. 
61 150 76 15 min. 
62 150 76 30 min. 
63 180 89 60 min. 


The conditioning was done in a Lydon electrical steam 
box. The racks of cops were placed on a metal frame and 
absorbent cardboards rested on the tips of the cops to pre- 
vent any condensed vapor touching the yarn. 

The conditions and times of exposure were intended 
to approximate commercial ranges but were arbitrarily 
selected. 

Weaving, Dyeing and Finishing 

The units were all woven, dyed and finished in the same 

manner. 


Evaluation of the Finished Fabrics in Group K 
Cop steaming or conditioning and variations in this 
process have no appreciable effect upon the pebble of the 
finished fabric as shown by the photographs in Plate K. 


GROUP L 
THE EFFECTS OF VARIATIONS IN WARP SIZE 


It was the purpose of this investigation to determine the 
effects of some variations in warp size upon the pebble 
of finished crepe fabric. 

Since an extensive study of this subject is being con- 
ducted by the U. S. Institute of Textile Research it was 
not intended to investigate the values of various sizes. 
This investigation was confined to a study of the effects 
of variations in size content upon the pebble of the finished 
fabric. 

Three 40 yard warps were made from the same cones of 
yarn and then they were sized respectively with soft, 


medium and hard size. They were identified as follows: 


Unit No. 64............. Medium size 
OC OC oe Hard size 
BO ee Soft size 


Preparation of the Warps 
Warping 
The warp yarn was received at the weaving plant on two 
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pound cones. The three warps were made consecutively 
from the cones on a Sipp-Eastwood horizontal automatic 
cone creel warper which was operated at 200 yards per 
minute. Each warp consisted of 19 sections totaling 4740 
ends and was 40 yards in length. 


Slashing 
The warps were sized on a Johnson rayon slasher. The 
details of this operation were as follows: 
Number of drying cylinders...... 5 
Cylinder No. 1 was covered while the others were bare 


Circumference of drying cylinders. 70 inches 


Temperature of drying cylinders... 1st—150° F. 
2nd, 3rd, 4th—170° F. 
5th—140° F. 


Running speed of warp.......... 


18 to 20 yds. per min. 
Stretch of yarn 


3.0 per cent 
Warp Size Formulae 
The warp sizes used contained the following ingredients 
and proportions: 
Unit No. 


64 65 66 
SS s.dhi.a-s &.aik biwiaiaice 1600 Ibs. 800 Ibs. 3200 Ibs. 
OS ek Sb eS. 64 lbs. 64 Ibs. 64 lbs. 
Softener (oil) ....... 15 Ibs. 15 lls. 15 Ibs. 
Stearie atid........ 6... 1 Ib. 1 lb. 1 Ib. 


The same ingredients were used in each size and they 
conformed to the following specifications : 
Gelatin 
Jelly strength—396 127 
The viscosity and jelly strength was determined in 
with the National 
The jelly tests 


Viscosity 


accordance the standard methods of 
Association of Glue Manufacturers, Inc. 
were made at a 7-1 concentration; i.e., on the glue basis. 
The softener or oil was a mixture of cocoanut and sul 


fonated olive oils conforming to the following analysis: 


MEE 2.5 vunvadatawtde tkce (eebtens 15% 
DE ais eren boobs 4% 
Free fatty acid...... 2 
PU 66 Veins 4.5% 
eT re ner Pee ee Nil 


It gave a staple light opalescent emulsion in water. 
Preparation of Warp Size 
The gelatin was steeped in cold water for four hours, 
then warmed gradually to 140° F. and stirred until fully 
The stearic acid was melted, mixed with oil 
and added to the gelatin. 


dissolved. 
The size for each unit was made 
up to its respective total volume. 
Weaving, Dyeing and Finishing 
The three warps were woven on the same loom and 
under the 


same conditions. The filling yarn was from 


one unit. The fabric from the three warps was dyed in 
the same beck at the same time. 


Evaluation of the Finished Fabrics in Group L 
The 


fabric with the highest pebble was woven from the warp 


There were some differences in the finished fabric. 


sized hard. The second highest pebble was obtained from 
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PLATE L 
The Effects of Variations in Warp Size 


Unit No. 66—Soft Size. 


the fabric with the medium size and the lowest pebble from 
the fabric made with the soft warp size. The photographs 
in Plate L show the differences. 
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